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A request for examination has been submitted in accordance with § 44 of the Law on Patents 
(54) Process and device for the manufacture of pipes 

(57) The invention pertains to a process for the manufacture of a tubular object (3) whose hollow 
round profile, which has been provided with weakening locations (4), is broken at these weakening 
locations in order to break the end product (3) into separate lengths. 

The problem that forms the basis of the invention is to create a process of the type that was mentioned 
at the beginning with which slit or closed pipes can be broken, at their ends, into separate lengths in a 
simple manner via a continuous process without disadvantageous changes in microstructure and 
appearance during the manufacturing process. 
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In accordance with the invention, this problem is solved by providing a strip-shaped semi-finished 
product (1), which comprises metal or plastic, with weakening locations in the form of notches (4) 
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and/or incisions (6) transversely to its longitudinal extension (arrow 2) at a separation that corresponds 
to the length of the slit or closed pipe (3) that is to be formed therefrom and, after deformation of the 
semi-finished product (1), it is broken completely at these weakening locations (4, 6) by means of 
mechanical bending to give a pipe (3). 



The invention pertains to a process for the manufacture of a tubular object whose hollow round profile, 
which has been provided with weakening locations, is broken at these weakening locations in order to ' 
break the end product into separate lengths, together with a device for the implementation of the 
process. 

Such a process, though discontinuous, has become known from DE-PS 1 1 30 540, whereby the strip 
for the hollow round profile is first slit or an incision is made and it is broken off there in order to 
separate can bodies. Since the longitudinally progressing folding seam cannot be broken in this way, 
this location is heated sufficiently, by passing an electric current through it, that it tears through 
completely by means of an additionally applied tensile stress. 

It is known from DE-PS 9 76 250 that sheets of metal can be separated, via the application of electrical 
energy, by exploiting a notch effect and slits in these sheets of metal. Here, the separation process 
takes place continuously along the advancement direction. The electric current, which is fed in via 
rollers, also flows along the separation edges that are formed. However, an intentional separation 
location, which is capable of being established beforehand, is not provided. 

A process of a different type for the electrical separation of long objects comprising metal, such as e.g. 
pipes, rods, profiled structures and cables, transversely to their longitudinal extension has become 
known from DE-30 12 095; in this case, a reduction in cross-section is produced in the work piece at 
previously determined separation locations and the work piece is introduced into a separating region, 
which is delineated by electrodes, through which it passes continuously. The separation process in 
question is regulated by a brief high current impulse via the electrodes by means of a main control 
room that is influenced by the tool. In this case, separation takes place via the melting of the material 
and leads not only to unsightly front ends when it is used for pipes, for example, but also to front 
regions with structural hardening as a result of the cooling process, whereby this structural hardening 
requires special mechanical processing. 

In addition, processes which do and which do not involve removing material, such as sawing through, 
shearing off, hacking, separating via grinding or via thermal action, e.g. by means of plasma cutting or 
laser cutting, are known for the separation of tubular objects. These processes are not only all very 
time consuming and cost intensive but, in the case of thermal separation processes, they are also 
associated with the disadvantage of changes in microstructure and an unfavorable appearance. 

Starting out from this prior art, the problem that forms the basis of the invention is to create a process 
of the type that was designated at the beginning with which longitudinally slit or closed pipes can be 
broken off at their ends, from a continuous train of pipes, into separate lengths in a simple manner via 
a continuous process without disadvantageous changes in microstructure and appearance during the 
manufacturing process. 

In accordance with the invention, this problem is solved in a process-technical manner by providing a 
strip-shaped semi-finished product, which comprises metal or plastic, with weakening locations in the 
form of notches and/or incisions transversely to its longitudinal extension at a separation that 
corresponds to the length of the slit or closed pipe, which is to be formed therefrom, and, after 
deformation of the semi-finished product, it is broken completely at these weakening locations, by 
means of mechanical bending, and is thereby separated to give a pipe. This process excels not only by 
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virtue of high manufacturing speed but also by way of the feature that the semi-finished product has 
already been provided with the weakening locations, which are desirable for the manufacture of pipes, 
during its manufacturing phase and, until recalled from storage, it can be stored with relatively low 
storage costs in the form of a coil with or without a reeling device. Naturally, the process is also 
usable in the case of non-notched semi-finished products, i.e. those which have not yet been provided 
with weakening locations, in order to manufacture pipes. 

The weakening locations, in the form of notches, are extended over the entire breadth of the semi- 
finished product in order to develop the invention further. However, it is also possible, to incorporate 
these weakening locations, in the form of notches, merely at regular intervals over the breadth of the 
semi-finished product. 

These engraved regions are especially advantageously engraved both on the top and on the bottom of 
the material of the semi-finished product and in the same line for alignment. These notches can be 
engraved with the cross-sectional form of a triangle, a trapezium, an oval shape, an ellipse or a 
semicircle, whereby they have either the same or a differing cross-sectional shape at the top and the 
bottom of the semi-finished product depending on the thickness and the material as well as on the 
geometry of the pipe. 

In accordance with an advantageous alternative, the weakening locations are introduced, in the form of 
incisions that penetrate the entire thickness of the semi-finished product, at regular and/or irregular 
intervals over the breadth of the semi-finished product. 

And, finally, it is also possible to introduce these incisions additionally into regions with notches with 
the least remaining thickness of the semi-finished product, as a result of which the separation process 
can be accelerated with reduced exertion of force for bending. 

In accordance with an especially advantageous further development of the invention in order to avoid 
an unfavorable appearance at the broken front ends of the pipes, each pipe - independently of the 
nature and shape of the weakening locations - is compressed at its two broken front ends, which had 
been provided with the original weakening locations, in the two directions of its longitudinal axis; as a 
result of this, a flat front surface of the pipe is produced in the case of e.g. a flat compressed surface. 
However, this compression process is not absolutely desired in the case of every pipe. If the pipes, 
which are manufactured in this way and which comprise e.g. stainless steel, are connected at their front 
ends in order to form a longer pipeline by means of welding [typo] at the installation site, then two 
front ends of pipes, which have been provided with notches and incisions, can be positioned together in 
such a way that the notches engage, in each case, with the incisions of the other pipe; as a result, 
alignment of the pipes relative to one another and the application of an annular welding seam is 
facilitated. 

In accordance with an especially advantageous further development of the invention, the weakening 
locations, in the form of notches and/or incisions, are optimized in terms of the thickness and the 
material of the semi-finished product and the geometry of the pipe in such a way that, on the one hand, 
the semi-finished product, with its weakening locations that have been introduced, is capable of being 
reeled up on conventional reeling devices and is capable of being conveyed on conventional belt 
devices and, on the other hand, the pipes, which are to be manufactured therefrom, can be broken off 
rapidly at their ends, which have been provided with weakening locations, in a problem-free and reject- 
free mechanical manner from a train of pipes. This is because rapid breakability and rapid reelability 
are mutually contradictory from the point of view that - depending on the thickness and the material of 
the semi-finished product - the weakening locations are not permitted to be of such a nature that 
breakage already takes place during reeling. However, this in turn depends on the deformability of the 
material and on the material itself as well as on the geometry of the pipe. On the other hand, the 
weakening locations are not permitted to be of such a nature that considerable bending forces constantly 
have to be applied for separation, whereby such forces could also lead to deformation of the pipe ends. 

In accordance with the device, the problem that forms the basis of the invention is solved by way of the 
feature that it [the device] comprises a reeling device, a first sensor device, an advancement unit, a 
notching and/or an incision-making station, a second sensor device, a deforming device and a breaking 
device that are arranged sequentially in the direction of advancement of the semi-finished product. 
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In the case of a semi-finished product, which has already been provided with weakening locations 
during the process for its manufacture, the device in accordance with the invention comprises only a 
reeling device, which accommodates this pre-treated semi-finished product, a sensor device, a 
deforming device and a breaking device. 

In this regard, the deforming device is formed, in a way that is known as such, from a profiling 
apparatus which, in the case of the manufacture of closed pipes, contains a welding device for closing 
the longitudinal slit of the train of pipes. 

The breaking device advantageously comprises a bending device, which swings each pipe, relative to 
the longitudinal axis of the train of pipes, to one and/or to the other side of the pipe axis through a 
breakage angle, whereby this breaking device is actuated electrically, pneumatically or hydraulically 
and whereby a clamping device for the pipe is pre-arranged on it [translator: typo, but the clamping 
'device is presumably pre-arranged on the bending device]. As a result, the clamping device briefly 
grasps the train of pipes just behind the weakening location before the projecting pipe, which is to be 
broken, can be broken at this location. 

In order to ensure continuous production, the bending device with the clamping device is capable of 
being propelled on a support in the two directions of the transportation line so that the breaking process 
takes place during the further advancing movement of the train of pipes. As a result, continuous 
production is ensured. A pressing device, which simultaneously compresses the pipe at both its front 
ends, is then arranged after this breaking device; as a result of this, the minimal burr, which is 
produced by the notches at the intentional breaking locations, is pressed into the front surface of the 
pipe that is e.g. flat. However, reworking of the front surfaces can also take place in a material- 
removing operational process that is serially arranged to follow thereafter. 

Several examples of embodiments of the application of weakening locations to a semi-finished product 
as well as various devices for implementing the process are illustrated in the drawings. The following 
aspects are shown in this regard: 

Fig. 1 shows a partial plan view onto a strip-shaped semi-finished product with a continuous weakening 
location that progresses perpendicularly to its direction of transportation. 

Fig. 2 shows a sectional view along the line II/II of Fig. 1 . 

Fig. 3 shows a sectional view of Fig. 2 with incisions that have additionally been introduced into 
regions with notches with the least remaining thickness of the semi-finished product. 

Fig. 4 through Fig. 6 show, in each case, a sectional view along the line IV/IV of Fig. 2 with different 
shapes of the weakening locations in the form of triangular notches, trapezoidal notches and 
semicircular notches on the top and bottom of the strip-shaped semi-finished product. 

Fig. 7 shows an illustration of the principle of a device for implementing the process with a strip- 
shaped semi-finished product, which has not yet been provided with weakening locations, on a reeling 
device. 

Fig. 8 shows a device for implementing the process with a semi-finished product, which has already 
been provided with weakening locations during its manufacture, on a reeling device. 

Fig. 9 shows a pressing device, which has been serially arranged after the breaking device, for 
compressing the burrs on the two front ends of the broken pipe. 

In accordance with Figs. 1 and 2, the strip-shaped semi-finished product 1, which comprises metal, has 
been provided, in accordance with Figs. 7 through 9, with notches 4 at intervals transversely to its 
longitudinal extension and along the symmetry line 2, whereby these intervals correspond to the length 
of the slit or closed pipe 3, which is to be formed therefrom. In the illustrated case of Figs. 1 and 2, 
these notches 4 progress over the entire breadth B of the semi-finished product 1. In accordance with 
Figs. 4 through 6, these notches 4 can have differing cross-sectional forms, i.e. a triangular shape 5a in 
accordance with Fig., or a trapezoidal shape 5b in accordance with Fig. 5, or a semicircular shape 5c 
in accordance with Fig. 6, for example. 
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In the example of an embodiment of Fig. 3, incisions 6 have been introduced additionally into regions 
with notches 4 with the least remaining thickness d of the semi-finished product 1, whereby the inner 
edges of the incision are designated by 6a. 

These notches 4 can be continuous in accordance with Fig. 2 or they can be interrupted by the incisions 
6 in accordance with Fig. 3 or - though not illustrated - they can be interrupted by the full [non- 
weakened] material. 

As can be seen from Figs. 4 through 6, the notches 4 are engraved into both the top la and the bottom 
lb of the material of the semi-finished product 1 and in the same line 7 of alignment in accordance with 
Fig. 1. In this way also, depending on the thickness D and the material, the notches 4 can have either 
the same or a differing cross-sectional form 5a, 5b, 5c on the top (la) and the bottom (lb) of the semi- 
finished product 1. Basically, the weakening locations in the form of notches 4 and/or incisions 6 are 
optimized in terms of the thickness D and the material of the semi-finished product 1 and the geometry 
of the pipes 3, which are produced therefrom, in such a way that, on the one hand, the semi-finished 
product 1, with its weakening locations 4, 6 that have been introduced, is capable of being reeled up 
and is capable of being conveyed on belt devices and, on the other hand, the pipe 3, which is to be 
manufactured therefrom, can be broken off in a problem-free and reject-free manner at its ends that 
have been provided with the weakening locations 4, 6. 

A first device for implementing the process, which has been indicated above, is illustrated in Fig. 7. 
This device 8 comprises a reeling device 10, a first sensor device 11, an advancement unit 12 with two 
rollers 12a that engage with the semi-finished product 1 both on the top la and on the bottom lb, a 
notching and/or incision-making station 13, a second sensor device 14, a deforming device 15, in the 
form here of a e.g. profiling apparatus, and a breaking device 16 in the advancement direction of the 
semi-finished product 1 in accordance with the arrow 9. 

[Starting] from the reeling device 10, the strip-shaped semi-finished product 1 is engaged, via the 
transportation rollers 17, by the rollers 12a of the advancement unit 12 and conveyed into the notching 
and/or incision-making station 13. A notch 4 is made there by means of a suitable notching tool 13a, 
whereby this notch is in the shape that is described in Figs. 1 through 6 and that can also comprise 
incisions 6. The further transportation of the semi-finished product 1, which has now been provided 
with notches 4 and/or incisions 6, to the deforming unit 15 takes place via the transportation rollers 18 
and 19 and past the second sensor device 14, whereby this deforming unit comprises a profiling 
apparatus in order to form a pipe from the strip-shaped semi-finished product 1. The semi-finished 
product 1 is either formed at the end of the profiling apparatus 15 to give a slit train of pipes or - in the 
event that a closed pipe is desired - it is welded inside the profiling apparatus 15 using a welding 
device, which is not illustrated, to give a closed train of pipes and then it is led to the breaking device 



This breaking device 16 comprises a bending device 20, which swings the pipe 3, relative to the 
longitudinal axis 3a of the train of pipes, through a breakage angle a relative to one and/or the other 
pipe axis, whereby this bending device has a clamping device 21 pre-arranged thereon. The train of 
pipes is grasped in the clamping device 21 by clamping jaws 21a, whereby this is symbolized by the 
arrows 22. After clamping, the part of the train of pipes, which has already been grasped by the 
bending device 20 and which is located in front of it, with the pipe 3, which is to be broken [off], is 
grasped and broken by swinging it in the two directions of the double arrow 23 [through] the angle dc or 
it is swung through half the angle a, whereby this can be sufficient in the case of an appropriate depth 
of the notches 4 and the required number of incisions 6. 

In order to ensure continuous operation during the breaking process, the clamping device 21 runs at the 
same speed as the train of pipes and to the left in the direction of the double arrow 24 in the plane of 
the diagram, and the breaking device 20 and the clamping device 21 are arranged to be capable of 
being propelled on the support 25 in the two directions of the double arrow 24. As soon as the pipe 3 
has been broken off from the train of pipes, the clamping device 21 with the breaking device 20 is 
pushed back to the right-hand half of the diagram and into its starting position for the renewed breakage 
of the following pipe 3. 

In conformity with the speed of conveyance of the semi-finished product 1 and with the entry rollers 
12a of the advancement unit 12, the two sensor devices 11 and 14 ensure that the notches 4 and/or the 
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incisions 6 are made exactly to the desired length of the pipe that is to be produced therefrom. 

In the case of the example of an embodiment involving the device 8a in accordance with Fig. 8, a strip- 
shaped semi-finished product 1 is reeled up on the reeling device 10, whereby the notches 4 and/or the 
incisions 6 have already been introduced during the manufacture of the semi-finished product. After 
this pre-notched or, as the case may be, pre-incised semi-finished product 1 has passed by the sensor 
device 14, it arrives, via the transportation rollers 19, in the deforming device 15 that in turn can 
comprise a profiling apparatus with or without a welding station. The clamping and breaking process, 
which follows on from this, is the same as that which has been described in regard to the device 8 of ' 
Fig. 7. For this reason, all the component parts of Fig. 8 that correspond to the breaking device 20 
and the clamping device 21 of Fig. 7 are designated by identical reference numbers. 

As documented by the two forms of embodiments 8 and 8a of Figs. 7 and 8, the strip-shaped material 
can be notched, deformed and produced in the corresponding length of the end product via the form of 
embodiment in accordance with Fig. 7. 

However, it is also possible to introduce the notches 4 and/or the incisions 6 during the manufacture of 
the semi-finished product 1 and in accordance with the pipe length that is desired, and then to store this 
semi-finished product 1, in the form of appropriate coils with a minimum storage space, and to wind it 
onto the reeling device 10 only as required and then to manufacture the corresponding end products in 
the form of pipes 3 using the device 8a in accordance with Fig. 8. 

The pipes 3, which have been broken on the devices 8, 8a, have burrs on their front ends 3b and 3c, 
whereby the thickness of these burrs corresponds approximately to the thickness d of the semi-finished 
product 1 in accordance with Fig. 2. In order to improve the quality of the separating intersection at 
these front sides 3b and 3c, these burrs are eliminated via compression by means of a pressing device 
26 in accordance with Fig. 9. For this purpose, the pipe 3 is placed on a bearing block 27 and plane 
parallel stamping plates 28 are pressed, via the pressing device 26, against the front surfaces 3b and 3c 
in the two directions of the longitudinal axis 3a of the pipe 3. In order to avoid an internal and external 
burr, these stamping plates 28 can also have a concave or convex shape at their sides that face the front 
sides 3b and 3c of the pipe 3. 

From a technical manufacturing standpoint, however, such a pressing device 26 for achieving the 
quality of the separating interface, which has been described above, is not always advantageous. If, for 
example, several pipes 3 are to be welded to give a train of pipes at some destination location, then it is 
meaningful to produce the weakening locations in the form of alternating notches 4 and incisions 6 in 
such a way that the breadth of a remaining burr fits into an incision 6. In this case, a welding channel, 
e.g. 5c in accordance with Fig. 6 in the form of a quarter circle, can be a achieved via slight rotation * 
of two identically manufactured pipes together with a slight residual joint breadth. As a result, adjacent 
pipes cannot only be aligned very exactly relative to one another but they can also be joined via an 
external welding seam without additional processing. 



List of reference numbers 
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7 line for the alignment of the notches 

8, 8a device for implementing the process 

9 directional arrow 

10 reeling device 

11 first sensor device 

12 advancement unit 

12 a rollers of the advancement unit 12 

13 notching and/or incision-making station 

13 a notching tool 

14 second sensor device 

15 deforming device 

16 breaking device 

17, 18, 19 transportation rollers 

a breakage angle 

20 bending device 

21 clamping device 

21 a clamping jaws 

22 arrows 

23, 24 double directional arrow 

25 support 

26 pressing device 

27 bearing block 

28 plane parallel stamping plates 



Patent claims 

1. Process for the manufacture of a tubular object whose hollow round profile, which has been 
provided with weakening locations, is broken at these weakening locations in order to break the end 
product into separate lengths, characterized by the feature that a strip-shaped semi-finished product 
(1), which comprises metal or plastic, is provided with weakening locations, in the form of notches (4) 
and/or incisions (6), transversely to its longitudinal extension (arrow 2) at a separation that corresponds 
to the length of the slit or closed pipe (3), which is to be formed therefrom, and, after deformation of 
the semi-finished product (1), it is broken completely at these weakening locations (4, 6), by means of 
mechanical bending, to give a pipe (3). 

2. Process in accordance with Claim 1, characterized by the feature that the weakening locations, 
in the form of notches (4), are extended over the entire breadth (B) of the semi-finished product. 

3. Process in accordance with Claim 1, characterized by the feature that the weakening locations, 
in the form of notches (4), are introduced at regular and/or irregular intervals over the breadth (B) of * 
the semi-finished product (1). 

4. Process in accordance with one or more of the Claims 1 through 3, characterized by the feature 
that the notches (4) are engraved both on the top (la) and on the bottom (lb) of the material of the 
semi-finished product (1) and in the same line of alignment (7). 

5. Process in accordance with one or more of the Claims 1 through 4, characterized by the feature 
that the notches (4) are engraved with the cross-sectional form of a triangle (5a), a trapezium (5b), an 
oval shape, an ellipse or a semicircle (5c). 

6. Process in accordance with one or more of the Claims 1 through 5, characterized by the feature 
that the notches (4) have either the same or a differing cross-sectional shape (5a, 5b, 5c) at the top (la) 
and the bottom (lb) of the semi-finished product (1) depending on the thickness (D) and the material. 

7. Process in accordance with Claim 1, characterized by the feature that the weakening locations 
are introduced in the form of incisions (6), which penetrate the entire thickness (D) of the semi-finished 
product (1), at regular and/or irregular intervals over the breadth (B) of the semi-finished product (1). 
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8. Process in accordance with at least one or more of the Claims 1 through 7, characterized by the 
feature that the incisions (6) are additionally introduced into regions with notches (4) with the least 
remaining thickness (d) of the semi-finished product (1). 

9. Process in accordance with one or more of the Claims 1 through 8, characterized by the feature 
that each pipe (3) is compressed at its two broken front ends (3b, 3c), which had been provided with 
the original weakening locations (4, 6), in the two directions of its longitudinal axis (3a). 

10. Process in accordance with one or more of the Claims 1 through 8, characterized by the feature 
that the weakening locations, in the form of notches (4) and/or incisions (6), are optimized in terms of 
the thickness (D) and the material of the semi-finished product (1) and the geometry of the pipe (3) in 
such a way that, on the one hand, the semi-finished product (1), with its weakening locations (4, 6) that 
have been introduced, is capable of being reeled up and is capable of being conveyed on belt devices 
(17, 18, 19) and, on the other hand, the pipe (3), which is to be manufactured therefrom, can be 
broken off from a train of pipes in a problem-free and reject-free manner at its ends that have been 
provided with weakening locations (4, 6). 

11. Device for implementing the process in accordance with Claims 1 through 10, characterized by 
the feature that it comprises a reeling device (10), a first sensor device (11), an advancement unit (12, 
12a), a notching and/or incision-making station (13), a second sensor device (14), a deforming device 
(15) and a breaking device (20, 21) that are arranged sequentially in the advancement direction (arrow 
9) of the semi-finished product (1). 

12. Device for implementing the process in accordance with Claims 1 through 10, characterized by 
the feature that, in the case of a semi-finished product (1) that has already been provided with 
weakening locations (4, 6) during the process of its manufacture, it [the device] comprises this reeling 
device (10), which accommodates this [pre- weakened semi-finished product], a sensor device (14), a 
deforming device (15) and a breaking device (20, 21). 

13. Device in accordance with Claim 11 or 12, characterized by the feature that the deforming 
device (15) is formed from a profiling apparatus which, in the case of the manufacture of closed pipes 
(3), contains a welding device for closing the longitudinal slit of the pipe (3). 

14. Device in accordance with one or more of the Claims 1 1 through 13, characterized by the 
feature that the breaking device (20) comprises a bending device, which swings the pipe (3), relative to 
the longitudinal axis (3a) of the train of pipes, through a breakage angle (a) to one and/or the other side 
of the pipe axis, whereby this bending device has a clamping device (21) pre-arranged thereon. 

15. Device in accordance with Claim 14, characterized by the feature that the breaking device (20) 
and the clamping device (21) are arranged to be capable of being propelled, in synchronization with the 
speed of production, on a support (25) in the two directions (arrow 24) of the conveying route of the 
unbroken train of pipes. 

16. Device in accordance with one or more of the Claims 1 1 through 15, characterized by the 
feature that a pressing device (26, 28), which simultaneously. compresses the pipe (3) at both its front 
ends (3b, 3c), is arranged after the breaking device (20). 



2 page(s) of drawings are attached hereto 
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Die folgenden Angaben sind den vom Anmelder eingereichten Unterlagen entnommen 

Prufungsantrag gem. § 44 PatG ist gesteilt 
(S) Verfahren und Vorrichtung zur Herstellung von Rohren 
(57) Die Erfindung betrifft ein Verfahren zur Herstellung ei- - ■■ - 

nes rohrformigen Korpers (3), dessen mit Schwachungs- 

stellen (4) versehenes Hohlrundprofil zur Ablangung des 

Endproduktes (3) an diesen Schwachungsstellen gebro- 

chen wird. 

Der Erfindung liegt die Aufgabe zugrunde, ein Verfahren 
der eingangs genannten Art zu schaffen, mit welchem ge- * 
schlitzte Oder geschlossene Rohre mit einem kontinuierli- 
chen Verfahren ohne nachteilige Gefugeanderungen und 
Optik in einfacher Weise an ihren Enden wahrend des Fer- 
tigungsprozesses abgelangt werden konnen. 
Diese Aufgabe wird erfindungsgemaft dadurch geldst, 
daft ein bandformiges Halbzeug (1) aus Metall Oder 
Kunststoff quer zu seiner Langserstreckung (Pfeil 2) im 
Abstand der Lange des daraus zu profilierenden, ge- 
i schlitzten oder geschlossenen Rohres (3) mit den Schwa- 
. chungsstellen in Form von Einkerbungen (4) und/oder 
Einschninen (6) versehen und nach Verformung des Halb- 
zeuges (1) zu einem Rohr (3) an diesen Schwachungsstel- 
len (4, 6) vollstandig durch mechanisches Biegen gebro- 
chen wird. 
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Besehreibung 

Die Frtindung bcirittt ein Vcrfahrcn zur Hersiellung cines 
rohrtormigen Korpers. dessen ntii Sehwaehungsstellen ver- 
sehenes Ilohlrundprolil zur Ablangung des Hndproduktcs an 
dicscn Schwachungsstcllen gcbrochen wird sowic cincr 
Vorrichtung zur Durch fiihrung des Vcrfahrens. 

Aus dor DF-PS 11 30 540 ist cin dcrartiges, allcrdings 
diskontinuierlielies Vcrfahrcn hekanmgeworden. wobci zum 
Trennen von Dosenrumpfen zunachst dor Streilcn fiir das 
TTohlrundproiils gesehlitzt bzw. geritzt und don abgebro- 
chen wird. Da die langsverlaufcnde Falznaht auf dicsc 
Weisc nicht ahgehrochen werden kann. wird durch Stromzu- 
tuhrung dicsc Sic lie sowcit erwarmt. bis sic durch cine zu- 
satzlich aufgebraehtc /ugspannung zerreilSi. 

Aus dcr DF-PS 9 76 250 isi es hekannt. Bieche unicr An- 
wendung clckirischcr Hnergie unicr Ausnui/ung cines Kerb- 
elVckte> unci Sen I it/en in dicscn H Ice hen aut/.u trennen. Hicr 
crtblgi dcr Trennvorgang kontinuicrlich cmlang einer Vor- 
schubrichiung. Auch dcr Sirom. dcr uber Rollcn cingeiragen 
wird. IliefU en dang dcr gcbildcicn Trennrandcr. "Fine vorher 
I est leg bare Solllrcnnstelle ist allcrdings nicht gegeben. 

Aus dcr DF--30 12 095 Al ist cin gatiungsfremdes Vcr- 
fahrcn zum clcki rise hen Trennen von langcn Korpern. wie 
bcispielswcisc von Rohren. Slangcn. Profilen und Kabeln. 
aus Vict all qucr zu deren Langscrsircckung bekanntgewor- 
dcn. bci dem im Werkstiick an vorher bestimmten Trennstel- 
len cine Quersehnittsvcrringerung erst e 111 wird und das 
WcrksiLick in einem von Flektrodcn be g re n /.ten Trennbe- 
rcich eingefuhrt wird, den es kontinuicrlich durch lauft. Dcr 
jewcilige Trennvorgang wird durch einen kurzen IToeh- 
stromstoB uber die Flektrodcn mine Is cines vom Wcrkzeug 
beeinflutitcn Hndschalters gesteuen. Die Trennung crtblgi 
hierbci durch Autschmclzcn des Materials und fuhrt nicht 
nur bcispielswcisc bci seiner Anwcndung aut" Rohre zu 
unanschn lichen Stirnendcn. sondern aut'grund des Abkuh- 
lungsprozcsscs zu Stimbercichen mit cincr Aushartung. 
welche einer beson deren mcchanischcn Bearbeitung bedart". 

l'erner sind zum Trennen von rohrformigen Korpern 
spanabhebende und nicht span ah he be nde Vcrfahrcn bekanni, 
wie bcispielswcisc das Durchsagen. Abschcrcn. FFaeken. 
Trennschlcilen oder durch thenuische Hinwirkung. bci- 
spielswcisc durch cin Plasma- oder Faserschneiden. Samtli- 
che dieser Vcrfahrcn sind nicht nur schr zcit- und kosienin- 
tensiv. sondern bci den thermischen "IVcnnverfahren zudem 
noch mit dem Nachteil cincr Gefugcveranderung und cincr 
ungiinsiigen Optik hehaftet. 

Von dicsem Stand derTechnik ausgchend. licgi dcr I* rfin- 
dung die Aufgabc zugrundc. cin Vcrfahrcn dcr cingangs ge- 
nanntcn An zu schaffen. mit wclchem langsgeschliizte oder 
gcschlossenc Rohre mit cinem kontinuierlichcn Vcrfahrcn 
ohne nachteil ige Getugcandcrungen und Opiik in einfacher- 
Wcisc an ihrcn linden aus einem kontinuierlichcn Rohr- 
strang wahrend des Feriigungsprozesses abgcliingl werden 
konnen. 

Dicsc Aufgabc wird erlindungsgemalS vcrfahrens tee h- 
nisch dadurch gelosi. dalS cin handtormiges FTalb/.eug aus 
Metal I oder Kunststotf qucr zu seiner Fangserstreckung im 
Absiand dcr T .aniic des daraus zu tenicenden iieschlitzten 
oder gesehlossenen Rohrcs mil den Schwachungssicllcn in 
Form von Finkerbungen und/odcr Finschnitten versehen 
und nach Vcrtbrtnung des F Falbzeuges zu einem Rohr an die- 
sen Schwachungssicllcn voilsiiindig durch mechanise hes 
Bicgcn gen roc hen und damit gcirennt wird. Dieses Vcrfah- 
rcn zcichnci sich nichi nur durch cine ho he Fertigungsge- 
schwindigkcii. sondern auch dadurch aus. dali das FFalb/.eug 
bcreits in seiner Ilerstcllungsphasc mil den zur Rohrhersiel- 
lung uunschcnswcrtcn Schwachunnssiellen versehen und 
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bis auf Abruf mil verhaiinismaiSig geringem Lageraufwand 
in I'onn eincs Coils mil oder ohne Flaspel autbewahn wer- 
den kann. Selbstverstandlich ist das Vcrfahrcn auch bci un- 
gekerbten. also noch nicht mil Schwachungssicllcn versehe- 

5 nen FFalbzeugen zur Rohrhcrstcllung anwendbar. 

Zur Wciterbildung dcr Frfindung werden die Schwa- 
chungssicllcn in Form von Finkerbungen uber die gesamie 
Breitc des Halb/.euges erstrcckt. lis ist jedoeh auch moglich. 
die Schwachungssicllcn in Form von Finkerbungen nur in 

to regclmiilMgcn Absianden uber die Breitc tics [falbzeuges 
einzubringen. 

Bcsondcrs vorteilhait werden die Hinpriigungen sowohl 
an dcr Ober- a Is auch an dcr Untersciie des Halbzcugcs in 
gleicher Huchtlinic in das Material eingepragt. Dicsc Fin- 

15 kerbungen konnen mit dcr Querschnittsform cines Dreiecks. 
cines Trapezes, cines Ovalcs, einer lillipse oder eincs FFalb- 
kreises eingepragt werden. wo be i sic an dcr Ober- und an 
dcr Untersciie des Halbzcugcs in Abhangigkeit von der 
Dickc und dem Werksioff sowie der Geometric des Rohres 

-<) cniweder cine gleiehc oder cine unierschicdlichc Quer- 
schnittsform aufweisen. 

Nach cincr vortcilhaftcn Alternative werden die Schwa- 
chungssicllcn in Form von die gesamte Dickc des FTaibzeu- 
ges durchdringenden liinsehnittcn in rcgclmaBigcn und/oder 

-5 unregelmaBigen Absianden iibcr die Breitc des Halbzcugcs 
eingebracht. 

Und schlicGlich ist es auch moglich. diese Hinschniite zu- 
satzlich in die Bereiehe dcr Fiinkerbungen mit der geringsten 
verbleibcnden Dickc des I Falbzeuges cinzubringen. wo- 

M) durch dcr Trennvorgang bci venuindertem FCraftaufwand 
zum Bicgcn bcschlcunigt werden kann. 

Zur Vcrmcidung cincr ungunstigen Optik an den gebro- 
chenen Stirnendcn der Rohre. unabhangig von dcr Art und 
Fonn der Schwachungsstcllen. wird cin jedes Rohr nach ei- 

.*5 ncr bcsondcrs vortcilhaftcn Wciterbildung der lirrindung an 
seinen beiden mit den urspriinglichcn Schwachungsstcllen 
vcrschcncn. gebrochenen Stirnendcn in beiden Richtungen 
seiner Langsachse gestaucht, wodurch bci einer - bcispiels- 
wcisc e be nen St auch H ache cine cbene Slimrlachc des 

40 Rohres emsiehi. Dieser Stauchvorgang ist allcrdings nicht 
unbedingt bci jeden Rohr erwunscht. Sollcn bcispielswcisc 
die auf dicsc Wcisc hcrgcstellten Rohre. z. B. aus Fidelstahl, 
an ihrcn Stirnendcn zur Bildung cincr langeren Rohrlcitung 
durch Schwcifen an einem Mont agcon verbunden werden. 
konnen zwei mil lunkerbungen und Hinschnittcn verschenc 
Stirnendcn von Rohren dcrart ancinandcr gesetzt werden. 
da!3 die Finkcrbungen jcweils in die Hinschnittc des andercn 
Rohres eingreifen und dadurch die Ausrichtung dcr Rohre 
zueinander und das F-Cgen einer RingschweilSnah! erleichtcrt 

50 wird. 

Nach einer bcsondcrs vorteilhaitcn Wciterbildung der Hr- 
lindung sinol die Schwachungsstcllen in Form der Finkcr- 
bungen und/oder der Hinschnittc auf die Dickc und das Ma- 
terial des I Falbzeuges sowie auf die Geometric des Rohres 

55 dcrart abgestimmt. datf cincrseiis das FFalbzeug mil seinen 
eingebrachtcn Schwachungsstcllen auf hcrkommlichcn 
FFaspcln auihaspclbar und auf hcrkommlichcn Bandanlagcn 
forderbar isi andererseits die daraus herzustcllcnden Rohre 
an ihrcn mit den Schwachungsstcllen vcrschcncn Fndcn cin- 

rt) wandfrei und ausschuBfrei rasch mechanisch von cinem 
F^ohrstrang abzubrechen sind. Denn die rasch e Breehbarkcit 
sicht cincr raschen Authaspclbarkeit insofern entgegen. wie 
die Schwachungssicllcn in Abhangigkeit von der Dickc und 
dem Material des Halbzcugcs nicht dcrart bcschatlen sein 
diirten. dai;» bcreits cin Bruch bcim Autliaspcln ert'olgt. Das 
abcr wiedcrum hiiniit von dcr Verformbarkeit des Materials 
und vom Material sclbst sowic auch von dcr Geometric des 
Rohrcs ah. Andererseits durfen die Schwiichunessiellcn 



nieht so beschaffcn sein. daB zur Trennung siots crhcblichc 
Biegekrafie aufgebracht werdcn miissen, die aueh zur Ver- 
tbnnung der Rohrcnden fiihren konnten. 

Vbrrichtungsmaliig wird die der Ertindung zugrundelie- 
gende Aufgabe dadureh gclost. dafi sie in Vbrschubrichtung 5 
des Malbzeuges in Hintereinanderanordnung aus einer Mas" 
pel. einer ersren Sensoreinrichtung. einer Vorschubeinheii, 
einer Kerb- und/oder Einschnittstation, einer zweiton Sen- 
soreinrichiung. einer Verformungscinricrnung und einer 
Breeheinrichiung bcsiehi. 10 

Bei cine in bcreirs mil Schwachungsstellen wahrend sei- 
nes Merstellungsvorganges versehenen Malbzeuges besteht 
die erlindungsgcmalSe Vorrichiung nur noch aus einer dieses 
vorbehandelte Malbzeug autre hnicnden Mas pel. einer Sen- 
soreinrichiung. einer Vertbrmungseinrichrung und einer is 
Brechcinriehtung. 

Dabei wird die Verformungseinrichtung in an sich be- 
kannier VVeise von einer Profilieranlage gebildet. die bei ei- 
ner Fertigung von gesehlossenen Rohren eine SchwciGein- 
richlung zum Schlietfen des Langsschliizes des Rohrstran- :o 
ges en t halt. 

Die Breeheinrichiung besteht vorteilhaft aus einer jedes 
Rohr zur Liingsachse des Rohrstranges urn einen Brechwin- 
kel zur einen und/oder zur anderen Seite dcr Rohrachse ver- 
schwenkenden Biegeeinrichtung. die entweder elekirisch. 25 
pneumatisch oder hydraulisch hetaiigt wird. welehem eine 
Klemmeinrichiung fur das Rohr vorgeordnet ist. Dadureh 
wird der Rohrstrang kurz hinter der Schwachungsstelle von 
der Klemmeinrichiung erfatii. never das vorstehende. zu 
brechende Rohr an dieser S telle gebrochen werdcn kann. M) 

Zur Sicherstellung einer kominuierliehen Fertigung ist 
die Biegeeinrichtung mil der Klemmeinrichiung auf einem 
Support in beiden Rich tun gen der Transport I in ie ver fan roar, 
so daG der Brechvorgang wahrend einer Weiiorschubbcwo- 
gung des Rohrstranges erfolgt. Dadureh wird eine kontinu- 35 
ierliche Fenigung sichergestellt. Dieser Breeheinrichiung ist 
sodann eine das Rohr an seinen beiden Stirnenden gleichzei- 
rig stauchende Prelieinrichiunti nachgeordnet. wodurch der 
durch die Fin kerb ungen an den Sollbruchsiellen entstehende 
minimalc Grai in die z. B. ebene Stirnllaehe des Rohres ein- 40 
gepreBt wird. Die Nachbearbeilung der Stirnilachen kann 
aber aueh in einem naehgeschalteten spanabhebenden Ar- 
beit sg a ng erfolgen. 

Mehrere Ausfuhrungsbei.spiele der Anbringung von 
S c h w ac h u n g ss t e 1 le n i n e i ne m 1 1 a 1 b ze u g so w i e ve rsc h i ode no 45 
Vorrichtungcn zur Durchl'uhrung des Verfahrens sind in den 
Xeiehnungen dargesiellt. Dabei zeigen: 

Fig. I eine Tcildrautsicht auf ein bandtormiges Malbzeug 
mit einer senkrecht zu seiner ' Iran sport rich tung verlau fen- 
den, durchgehenden Schwachungsstelle. 50 

Fig. 2 eine Schninansicht cntlane der Linie U/ll von Fie. 

1. 

Fig. 3 die Schnittansicht von Fig. 2 mit zusatzlieh in die 
Be re iclic der Einkerbungen mil dcr geringsten verb lei ben- 
den Dicke des Malbzeuges eingebraehten Einschnitten. 55 

Fig. 4 bis Fig. 6 jeweils eine Schninansicht entlang der 
I.inie W'/W von Fig. 2 mil unlerschiedliehen Ibrmcn der 
Schwachungsstellen in Form von droieck-. irapez- und halb- 
kreisformigon Einkerbungen an der Ober- und tier Unter- 
seite des bandformigen Malbzeuges. 60 

Fig. 7 die Prinzipdarstellung einer Vorrichiung zur 
Durchfiihrung des V'erfahrens mil einem noch nichi mil ' 
Schwachungsstellen versehenen bandformigen I lalbzeug 
auf einer Maspel. 

Fig. S eine Vorrichiung zur Durchfiihrung des V'erfahrens <o 
mil einem boroiis hoi seiner ITorsiellung mil Schwachungs- 
sicllcn versehenen Malbzeug auf einer Maspel. 

Fig. 9 die der Breeheinrichiung nachiicordnete Pre Bei n- 



richiung zum Stauchen der Grate an beiden Stirnenden des 
gebrochenen Rohres. 

GemaB den Fig. 1 und 2 ist das bandformige Halbzeug I 
aus Metall quer zu seiner Langserstrcckung entlang der 
Symmetrielinic 2 im Abstand der Langc des daraus zu profi- 
lierenden. geschhtzten oder gesehlossenen Rohres 3 gemaB 
den Fig. 7 bis 9 mit Einkerbungen 4 versehen. Diese Einker- 
bungen 4 vcrlaufcn im dargestellten Fail der Fig. I und 2 
uber die voile Breite B des Malbzeuges I. Diese Einkerbun- 
gen 4 konnen gemaB den Fig. 4 bis 6 untcrschiedlichc Quer- 
schnittstbrmen aufweisen. also beispielswcise gemaB Fig. 4 
eine Dreieckfonn 5a oder gemaB Fig. 5 cine Trapezform 5b 
oder gemaB Fig. 6 eine Halbkreisfonn 5c. 

Im Ausfuhrungsbeispiel der Fig. 3 sind zusatzlich in die 
Bereiche der Einkerbungen 4 mit der geringsten verbleiben- 
den Dieke d des Malbzeuges 1 Einschnitte 6 eingebracht. de- 
re n Lichtkanten mil 6a bezeichnet sind. 

Diese Einkerbungen 4 konnen gemaB Fig. 2 sowohl 
durchgehend als aueh gemaB Fig. 3 von den Einschniiten 6 
unterbrochen oder wie nicht dargesiellt - von vollem Ma- 
terial unterbrochen scin. 

Wie aus den Fig. 4 bis 6 entnommen wcrden kann. sind 
die Einkerbungen 4 sowohl an der Oberseite ia als aueh an 
der Untcrseite lb des Malbzeuges 1 in gleicher Fluchtlinie 7 
gemaB Fig. I in das Material eingepragt. Dabei konnen die 
Einkerbungen 4 fcrner an dcr Ober- ( la) und der Unterseite 
(lb) des Malbzeuges I in Abhangigkeit von der Dicke D und 
dem Werkstoff des Malbzeuges I entweder eine gleiche oder 
eine unterschiedlichc Querschnitt storm 5a. 5b, 5c aufwei- 
sen. Grundsatzlieh sind die Schwachungsstellen in Form der 
Einkerbungen 4 und/oder der Einschnitte 6 auf die Dicke D 
und das Material des Malbzeuges I sowie auf die Geometrie 
der daraus zu fertigenden Rohrc 3 do ran abgestimmt, daB ei- 
nerseits das Malbzeug I mit seinen eingebraehten Schwa- 
chungsstellen 4, 6 authaspelbar und auf Bandanlagen tor- 
derbar ist und andererseits das daraus herzustellende Rohr 3 
an seinen mit den Schwachungsstellen 4. 6 versehenen En- 
den einwandfrei und ausschuBfrei brechbar ist. 

Eine erste Vorrichiung zur Durchfuhrung des vorgeschil- 
denen Verfahrens ist in Fig. 7 dargestellt. Diese Vbrrichtung 
8 besteht in Vorschubrichtung gemaB dem Pfcil 9 des Malb- 
zeuges I aus einer Maspel 10, einer ersten Sensoreinrichtung 
11. einer Vorschubeinheii 12 mil zwei das Malbzeug I so- 
wohl' an der Oberseite la als aueh an der Unterseite lb er- 
greifenden Rollen 1 2a. einer Kerb- und/oder Einseh nit (sta- 
tion 13. einer zweiten Sensoreinrichtung 14, einer Vertbr- 
mungseinrichtung 15. hier z. B, in Form einer Prori lie rungs - 
anlage. und einer Breeheinrichiung 16. 

Von der Maspel 10 uirddas bandformige Malbzeug I uber 
Transponrollen 17 von den Rollen 12a der Vorschubeinheii 
12 erfaBt und in die Kerb- und/oder Einschnittstation 13 ge- 
fordert. Don erfolgt mit to Is eines gee ig note n Ein kerb werk- 
zeuges 13a eine Einkerbung 4 in der zu den Fig. I bis 6 be- 
schriebenen Form, die aueh Einschnitte 6 umfassen kann. 
Uber die Trans port rollen 18 und 19 erfolgt entlang der zwei- 
ten Sensoreinrichtung 14 der Weiteriransport des nunmchr 
mil ilen liinkerhungen 4 und/oder Einschniuen 6 versehenen 
Malbzeuges I zu der Verfonnungse in rich tung 15. die zur 
Ibnnung eines Rohres aus dem bandformigen Malbzeug I 
aus einer Prolilierungsanlage besteht. Am Ende der Prorilie- 
rungsanlage 15 wird das Malbzeug I entweder zu einem ge- 
schlilzten Rohrstrang go form i oder - falls ein geschlosscncs 
Ro h r go w Li n sc h I w ird i n ne rh al b de r Pro ( i I i e r u n g san 1 age 1 5 
an einer nichi dargesiellten SchweiBeinrichtung zu einem 
gesehlossenen Rohrstrang verschwciBi und zur Breehein- 
richiung 16 geleitet. 

Diese Breeheinrichiung 16 besteht aus einer das Rohr 3 
zur Fangsachse 3a des Rohrstranges um einen Brechwinkcl 
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a zur eincn und/odcr /.ur anderen Rohrachse verse h wen ken- 
do n Biegeeinriehtung 20. weleher cine Klemmeinriehtung 
21 vorgeordnei ist. En der Klemmeinriehtung 21 wird der 
Rohrstrang in Klemmbacken 2 La geklemmu was durch die 
Pteile 22 symbolisien wird. Naeh Klcmmung wird der bc- 
reits von der Biegceinriehtung 20 crt'aBte. davorliegcnde 
Toil des Rohrstranges in it dem zu brcchcndcn Rohr 3 ert'aBl 
und in beiden Richtungen des Doppelpfeiles 23 unier Ver- 
schwenkung des Winkels a gebrochen oder utn den halben 
Winkel a verschwenkt. was bei enisprcchender Tiefe der 
Hinkerb ungen 4 und der ertbrderlichen Anzahl der Fin- 
schnittc 6 genugen kann. 

Zur Sichersicllung eines kontinuierliehen Beiriebes lautt 
wahrend des Brcchvorganges die Klenuneinriehtung 21 mit 
derselben Geschwindigkeit des Rohrstranges in Riehtung 
des Doppelpfeiles 24 in der Bildebene naeh links und 
e ben so die Breeheinriehlung.20. die. wie aueh die Klemm- 
einriehiung 21. aut' dem Support 25 in beiden Riehiungen 
des Doppelpfeiles 24 vertahrbar angeordnet sind. Sobald 
das Rohr 3 voin Rohrstrang abgebroehen ist, wird die 
Klenuuvorrichtung 21 mit der Breeheinrichtung 20 in ihrcr 
Ausgangsposition zur rechten Bildhaltte zum erneutcn Bre- 
chen des nachlblgenden Rohres 3 zu r lie k verse hoben. 

Die beiden Sen sore in riehiungen 11 und 14 sorgen in 
Obereinstimruung mit der Fordergesehwindigkeit des Flalb- 
/euges 1 und mil den Einzugsrollon I2ader Vbrsehubeinheit 
L2 datur, daB die Einkerbungcn 4 und/oderdie Einschnitte 6 
exakt zu der gewunschien Liinge des daraus zu produzieren- 
den Rohres ertblgen. 

Beim Aust'uhrungsbeispiel der Vorriehtung 8a gemaB 
Fig. 8 ist aut" die Haspel 10 ein bandtormiges ITalbzeug I 
autgehaspell. bei dessen Merstellung bereits die Finkerbun- 
gen 4 und/oder Einschnitte 6 eingebraeht worden sind. Naeh 
dem dieses bereits vorgekerbie bzw. vorgesehnittene ITalb- 
zeug 1 die Sensoreinriehtung 14 passion hat. gelangt es uber 
die Transportrollen 19 in die Vertbrmungseinriehtung 15, 
die wiederuni aus einer Protilierungsanlage mil oder ohnc 
SehweiBsiaiion bestehen kann. Der sieh hieran anschlie- 
Bende Kletnnt- und Breehvorgang ist derselbe. wie der zu 
der Vorriehtung 8 der Fig. 7 besehriebene. Aus diesem 
Grund sind samtlichc mit tier Brecheinriehtung 20 und der 
Klemmeinriehtung 21 der Fig. 7 uhereinstimmende Teilc 
der Fig. 8 mit identischen Bezugsziftem bezeichnet. 

Wie die beiden Ausfuhrungstbrmen 8 und 8a der Fig. 7 
und 8 be logon, kann mit der Aust'uhrungsform gemaB Fig. 7 
das Bundmatorial in einer Produktionslinie angekerbt, ver- 
tormt und auf die enispreehende Liinge des Fndproduktes 
go to rtigt worden. 

Es ist jedoeh aueh moglich. berciis bei der ITerstellung 
des Halbzeuges 1 in Abhangigkeit von der gewunschten 
Rohrliinge die Ein kerb ungen 4 und/oder die Hinsehnitte 6 
einzubringon und sodann dieses ITalbzeug I in Form von- 
onispreehonden Coils bei minimalem Lagerraum zu lagem 
und erst bei Bedart" aut' die Haspei 10 zu spannen und sodann 
mit einer Vorriehtung 8a go matt Fig. 8 die onispreehonden 
Hndprodukte in Form der Ron re 3 herzustollen. 

Die aut don Vorrieht ungen 8. 8a gebrochenen Ron re 3 
weisen an ihren Siirnenden 3b und 3c Grate aut'. deren Dieke 
oi wa der Dioke d des Ilalbzeuges 1 gemaB Fig. 2 entsprieht. 
Utn die Trennschniitqualitai an diesen Stirnseiien 3b und 3c 
zu verbossorn. worden die so Grate gemaB Fig. 9 durch Si au- 
diting miuols einer PreBeinrichmng 26 bcseitigi. /.u diesem 
/week wird das Rohr 3 aut einen Fag or bock 27 geseizt und 
planparallele Prageplanen 28 Liber die PreBeinrichtung 26 in 
beiden Richtungen der Fangsachso 3a des Rohres 3 gogen 
die Stirnllachen 3b und 3c gepreBt. /ur Vermeidung eines 
Tnnen- und eines AuBongrates konnen diese Prageplanen 28 
aueh an ihrcr den Stirnseiien 3b und 3c des Rohres 3 zuize- 
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kehrtcn So i ten einc konkavc oder konvexe Form aulweisen. 

Fertieungstechnisch muB jedoeh einc solehe PreBeinrich- 
tung 26 zur Hrzielung der vorbeschricbenen Trennschniit- 
qualitat nieht immer von Vorteil sein. Sollen beispiclsweise 
5 mehrere Rohrc 3 an irgendcinem Bestitnmungson zu eincm 
Rohrstrang verschweiBt werden. ist es sinnvoll. die Schwa- 
chungsstellen in Form von altemierenden Finkerbungen 4 
und Einschnitten 6 dergestalt vorzunehmcn. daB in einen 
Einschnitt 6 die Breite eines verblcibenden Grates paBt. In 
10 diesem Fall kann durch leichtes Verdrehen /.weier glcichge- 
fenigter Rohrc eine SchweiBrinne. z. B. 5c gemaB Fig. 6 in 
Form eines Vlertelkreiscs bei goring tugig verbleibendcr Fu- 
genbreite erzielt werden. Dadurch konnen nicht nur zwei be- 
nachbane Rohrc sehr exakt zueinander ausgerichtet, son- 
15 dern ohne zusatziiche Bearbeitung mil einer AuBenschweiB- 
naht verbunden werden. 

Bezugszeichenliste 

io I Halbzeug 

1 aOberseiie des Ilalbzeuges 1 

1 b Unterseite des Halbzeuges I 

2 Symnietrielinie 

3 Rohr 

-5 3 a L an g sac h so des Rohres 3 

3 b. 3c Stimenden des Rohres 3 

4 Finkerbungen 

B Breite des Ilalbzeuges 

5 a Dreiecktbrm der Fin kerb ung 4 
«) 5 b Trapezform der Einkerbung 4 

5 c llalbkreistorm der Einkerbung 4 

d geringste verblcibende Dieke des Halbzeuges I 

6 Einschnitte 

6 a Liehtkanten der Einschnitte 6 
35 7 Fluchtlinie der Einkerbungen 

8 . 8a Vorriehiung zur Durchtuhrung des Vorr'ahrcns 

9 Richtunaspteil 

10 Haspef 

11 erste Sensoreinriehtung 
40 12 Vbrsehubeinheit 

12 a Rollen der Vorsehubeinheii 12 

13 Kerb- und/oder Finschnittstation 

13 a Finkerbworkzeug 

14 zweite Sensoreinriehtung 
-15 15 Vertbrmungseinriehtung 

16 Brecheinriehtung 

17 , 18, 19 Transportrollen 
a Breehwinkel 

20 Biegeeinrichtung 
50 21 Klemmeinriehtung 
21a Klemmbacken 

22 Pteile 

23 . 24 Richtungsdoppelpteil 
25 Support 

55 26 PrcBeinrichlung 

27 Lagerbock 

28 planparallele Prageplalton. 

Patentanspriiche 

60 

1. Vert'ahren zur Ilerstellung eines rohrtormigen Kor- 
pers. dessen mil Schwachungsstellen versehenes Ilohl- 
rundprotil zur Ablangung des Fndproduktes an diesen 
Schwachungsstellen gebrochen wird. dadurch ge- 
65 kennzcichnet. daB ein bandtormiges Halbzeug {{) aus 

VIetall odor Kunststotf quer zu seiner Langserstrck- 
kung t Pt'eil 2) im AbsLandder Liinge des daraus zu pro- 
tilierenden. tzeschlitzten oder scsehlosscnen Rohres t3) 
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